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[0087] ^iK, ^r^—ft (0° , 0 , 4> ) <£>LiNbO &R±H: % J?£0. 06 X ©Au^^/<C5l 

3 

2 

ZX\ LiNbO M^7-^© 6 ,K.TJ*</> SHmmft&RTfXh^V— WL<D^ 

3 

[0088] fc:}3, Ell2S.t^EI13(D^f5IS^V^T, ^DRIRife a JiOdB/ X Xlhotu ^fc, 

#3^&tw^«#ia&^#TCFra, laa&OTiif^ut* =o° 

[0089] Hi3j5»6>Wfe*»*«fc5K:, ^h^y-^cD^oW^i^M^mk 2 ^, TISO^ 

,&B01— B12lCffl*h/^«E-ettl. 0%J^Tx TIB^4O^C01— C08{C|S* 
^*:fg«rt-CH:0. 5%^T^/h$<^0-efcofCo ^^9-^(0° , 106 

[0090] [^2] 
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[0091] ms] 



[0092] [i 
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C07 
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112 



[0093] mi2frt>wt>frt££?i^ sHmmR&<Dm^ffi&&mmL 2 fe, rm^m 

X»mO%£l±t£V)±%<&frX»&iQ, *47—it}(0° ,97° ,0° )-e*^C^o7t 

o 

[0094] [^5] 
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[0095] [^6] 
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[0096] m7~\ 
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[0097] m2-m7<D3kmz.te\ v-C Wm*PctVXAuKiXx.X^ Ag, Cu, AU Fe. 

Ni, W\ Ta, Pt, Mo, Cr, Ti, ZnO^c«ITO^fflV^fc»'a*^^l^^^^0^#'t4 

<£># wsr bt>mm&tix\< 

[0098] H112, mi3RT$m2—m7K$3\^X, d> tVftm^^ 6 * 6 +180 
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[0099] [^#J3] 

&LlZ. *-f7— M ( * , 105° ,0° )RT$*47— ^(0° , 105° , </> ) <£>#LiNb 

3 

?£?izsiO K&Jg/fcU #tt^#$£lg£lftJ&b/c 0 i<D#i^ LiNbO 

2 3 

M%i&&m\ fcmm&cc , M&img#im:F;&t^!7-;7n-^PFA£<DM 
&&J&if)tZo H14— IH17« % ^7—^ ( * , 105° , 0° )<£>LiNbO £rfflV\fc*§^ 

3 

O^m?:, 018— 021tt, shO— ^1(0° ,105° , ©LiNbO SK&fflVyfc 

3 

^©l^m^fo 3&*3, * =0° -90° ©^BBB^v^.eiRlft^ttOdB/ 

[oioo] mi6frbmbfrft£?i^ 4> =o° —3i° ©fsaicjoivc^R/y— js©«^c^^ 

*£^#$Ck 2 «l. 5%£AT£/h£C * =0° -26° (D^fflK&VvO^y— jgom 
^^«^^#Ck 2 ttl. 0%«Tt*6>IC/jN$<, <t> =0° -19° ©fgffl{C*3V>-r^ 

h^y-jgom^«^^#:k 2 «o. 5%£AT£/h£<, <f>=o° ^^v^^hvy- 

^S^i:^^v5 0 ^c, 0=0° —90° ©$5ffl{i*3V>"C.SH^^©TCF«-37 
- — SSppm/r^&^fcSo 
[0101] tfvf?— £ ( 4> , 105° ,0° )h, (-* , 105° , 0° ) <Z>V vf *U£ 

[0102] S20^PJfe^J;5^ </> =0° —53° <Df5IS^*3V^T^h^y— 26<D* 

mmm&&&m?tei. 5%£at£/Js*c 4>=o° -47° ©^sH^^-o^y 
-&<DmM.mm%i&&m.k 2 m. o%«Ti*6>ic/h*<. 0=0° -38° ©$sisk 

3oi>-Cxh^y— ^©m^«^#^k 2 «0. 5%J^Ti:/J^<x 0=0° tcjsv^ 

^h>-y-^©«^tsfe^#^s(5^o%t^^hvy-^{cj;s^yT^# 

dS/h$<*5^^*>^5o * =0° —90° ©$KH»£*5VvC, SH^gtOTC 

Ffci-35 31ppm/^£&#?-e&5 0 

[0103] tfvf9— (0° , 105° , 0 ) ^-^-^ (0° , 105° ,-</>) <D#£\ 00 
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[0104] im^w] 

mn, mnm^^m^i^ti^mir^t^htix^^o -at^ &m+<Dm 

[0105] m20K^tcX^^y— ftcDt&O 0 —60° SHlg#S 

ft£r^1-5^att?3>5o t£oT, H3— <D#s/hffi<£>fflg_b^ 01(a) m*UfcJ;5 
[0106] -ttefr-h, Hi^Ufc#tt*IMftS6iti"Ctt, »i, &2©#tf=#!m*^2. 3 

^K4<D^7— 3 (0° ,105° , </> ) fclRRJ&yv*\ £ <£> <f> 0 ttflfc 

O^S-CfcoTt>J;<. JhfE2lf*0d2, 3-e^fc^7-^«rfflV^^^«9, SH 

[0107] 
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3 

tVXO. 001 X (Dm^NiCrm&l&J&lstCo VfrZ>&. NiCrjglhJc, Au5rlf{C 

[oio8] rom^nst-m. ^^—f^^nmsit, 4^—T^^mM3KDm^ 

[0109] ^*~<Ti?*/\smm3i%.x?RMm2, 33(Dmmm(Dmx^^^mm^. 
m$i-$i<nfcfflijjfa 0 £-50-50° <D^mxmt^t^ 

[ono] ^*—7 s i?*^mm3ibRmm32, 33&m?£?^ sio m%KF^y*h 

2 

[0111] -r^— ^f/^mMsuz^^x.mmtia&ttmtto. 5Mtum.^-~ 

om@*tW^C«. ^*l^etl51«Ut, *fc, M Pft«30 ^ £Lfc„ fc;*3, X tt. 
-Y^— ^^«®31,K.U^&hgg32, SSO^hy^^iBMj^^-efc^. 3. On 
mfLtc 0 

[0112] -fV^— 7 £ i?*^mm3lRT$RM$&32, 330^*— TVJfcteO. 58£U AuJg|(D 
J?#-te:0. 05 X , SiO Jg|<Djf:#.{3: X tVtCo 

2 

[0113] JtfB^i^^br^^^fc^^^*^^^^ 0 -^^-^^^^ 
tm=f@#'l4?ria23(a)-(c)^|ll24(a)-(c)^-r o fc*3, 023 (a)- g| 24 (c 

) <D$Mtt<z>iVfc 0 — *v*ra\ tie©^: (8) r^^$^<it-efeSo 

[0114] F(0, 0, tf)=F(60° -0, 0) 

=F(60° +0,-6,180° -0) 

=F(<f>, 180° + 0 , 180° -</>) 

=F(<t>, 0 , 180° + <f>) —5S(8) 
[01 15] HI 23 (c)&tflg24 (a) — (c) (CjoV ^1 100— 1 130MHz#jffl;i^L-Cl 

T^ft, xY^])—mz.£Z>x7VTXXfoZ> 0 ^y—n<D 0 £20° ^±^-5^, 

?—ft<D e £106° b-ttu^ ^hvy— ^<D^VT^m^i^&U^ 0 

[0116] 023(c)— 11124(a) — (c) ^Lfc#t£l-*3V^-Ob, ^Y>])— ^(D^VT^ 
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[0117] 025 (a) -25 (c) -028 (a) - (c) H\ ±|Bl#-^#tt^#^*^0#^ 

^©^-r^-^ <i> b<Dm&k&*<irm~?hz>o 025(a)— (c)-m, ^49— n 

<D6 = 90° -efc«9. 026(a) — (c)-Cr*. 0=100° , 027(a) — (c)-CW\ 0=10 

5° , 028-e«, 0=no o -e&s 0 

[0118] *fd, 029 (a) -(c) ^032 (a) -(c)}*, Zrtl^tl, ^y—M<D 0 ^95° , 1 

00° ,105° AI^no 0 •VfoZM^*^?— ftv> $ b^O-n 0 — ^xb<Dm&$:^ 
i-0-efe^o 

[0119] t£&, sfisv—dns^mjift. wsm^tmzs ( a ) - ( c ) <Dm&tmmi^ ^(8) -e^ 
025-032;wj^&j;5^ fcmjj&zmfr-t </> ^^-r^tiz.^, &m 

[0120] Jfe*5, 025(a) — (c)— 032(a) — (c)(Cjol^C mffi^JSteO. 04 X— 0. 06 X 

, ^--T7— ^1 0 tt95— 110° , fa- T'-fJtttO. 636£Lfc 0 
[0121] [^8*006) 

H»^50*fel!l^o-C, 7«©l#-b31#tt«E*»*«^SrfmU 0331^ 

*Sg^Pl-P3^gBg$ttTV >5 0 
[0122] #|&*0!reWu l^-<D^S^K±^, 5fi<0#^*»#»«r«J*Ufc. ft 
fflUMMSiH&tRra:, (0° , 105° ,0° -140° )<DLiNbO StTC&So 

3 

[0123] #l#-!^#ift«*«#»Tfc*5VvC. SJH-#©«KB©*»[r*RJt#lfl^ 
*t©*NRtt50. 5*j\ WnSfcJ:30;i£Ufco H^JJfefcig^-Sl, S2tt, *r*V?*U 3fe 
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mRTfRMmz&tfZftig: X te3. O/imiUCo timV&sWfrSl, S2(D X 

its mmm^m^pi, P3<D^mm^mmmm^M^si, s2<D&mm$im$ 

tlhO. 58, AufrbftZnMmmtO. 05 1 , SiO JBIc£>J?^i3:2. 5 X £Ufco 

2 

[0124] ^-o-^o^o 0 ,20° ,30° hmtis^tdg&vjtm??— my^/vtHDM 

[0125] **3 % H34XU«|g35^*5V^, tttttt* »»»[Sr#7-f/^©3dB#««-C8ft||[ 

[0126] H34Jtt5H35*»e>Wb*^e«t5f:ix *->f9— A 4> Sr3EH*T5wi:K:J;«9, fflrJ£#@3: 
iSL#5rt^^.5 0 £MsJQttj0bdSl. 05-1. 10{££>V vC, *zfVT* 

im&Lx\^z>i>K xb^v— mz£zx7VTxit+ft\z#\mtstix^%tz.ib, mm 

o 

[0127] #cfc, «*B£CuteJ:!j#jjfeu ±^t^m^x^—m^/v^fmut 0 r<D 
^-^4^ltt&^»©«ttR)!tH:0. 10 X fcU T^JfcfS 
0. 6^bfCo JBE«m^^^KiUT«. ft (0° ,110° ,0° )<DUNbOm 

3 

tgSrfflV^Co Cu*^5®te©TJilJ:W:. ^#S£LT. 0. 003 X OTiJ&£r 

mnMmtvxj&ffcuto cva^^it^>mMM<o±\z x ^mmtL-x, o 
. oo3x<DAifabt£z>m3<Dmmm&i&j$.i'tc 0 iDTRrj^m^mmm^mmm 

MX3n m£Lfc„ £fc, SiO J^Oj^ff}*, 2 X tU SiO gtt^bftSiafrJlJtH:, $ 

2 2 
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[0130] C^»^7] 

3vf^-£(0° ,0,0° )OLiNbO J^£0. 5X©Atta^Sti^ 

3 

2 3 

<D*^-ft e t. summ^-m (u2) *h^y-« (u3) (D^jgv, m*c$s« 

*j^#ifck\ &$m$ia , «««^«»TCF(PFA)©BB«S:^«)feo 038(a) 
- (c) Wc % J»$tlRfc*:©#ISSSiSr^|fib*:»^, 1339 (a) - (c) fit, l?£o. U© 

2 

[0131] fc*5, 0=0° —180° <Di£ffimiZ&\^X,mm&£:ateOdB/ X,/<7— ?u 
[0132] g|38(a)-(c)^ 039(a) — (c)^©Jttfcd^WW^<fc5^, @#JiSiO £rffil> 

2 

—&<Dn$mmW&m&teOkteftbtl:^h<D<D, 0=106° — 115° ICfeVvC, 

2 

[0133] 

[0134] fct, ^^FSfS^fflV^^RF^/V^-e^. iiififflf*£fc*j-U ii^^Ojt 
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[0136] m^UT, ^K^^Tte, 0;£L<te. H«^J5^L^*R^ffc* ^ 

r^-e#s 0 m36«, m^^z.mjt.^— mrj/wc&^x, sife^ji»*i6-7-pi, 

P3{C*5Jt«feilR^S:* =20° £U S:«*^S1, S2tf>tei&#te£:</> =0° 

[0137] H36d»e>iBe>35^j:5i!:, iiii^<D{sja$td!i^3ov^, Mmzmmu mmt 

it, ffin&t±34dBX*2bZ><DlZ.ttU m36\Z.mVtcft&X'iZs UMmt44dBb^ 
<&tiX^Z>Z.k&frfrZ 0 

[0138] mmmtem+pi, P3t, w&m&m+su s2<DBmjf&*mKirtii*, 
[0139] ^m^m^m^mm^mmk^mm^m^LiNbo wssoar^— 

3 

fit±,nWiM5i^L-tc.(0 o ,105° ,0° )tti&UftX^ft&UMx.i-£(90° , 

90° , 0° )tti&iZ.h : fr&1rZ)o ^ot, SiO /Au/LiNbO #at(-*5V>T, AuCO 

2 3 

ff^*0. 07 XhWzM&, LiNbO ^^^7—^^(90° ,90° ,0° )fat>(9 

3 

o° , 90° , 60° )tirzzbiz£9.n$mmg&mm*i6. 8%^o. 8%{cfses 

[0140] ^«g^4^J;^m^«^#^k 2 ^^^$-frT, ttWfrff OTSflBf SrJSV * 
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Rx^W/^43^Tx7W^^44(D A^J /^#ii^$c£*VCV 

[0141] ^m^y^^mmm^^tcnmmizmm^tcmmz^^x, - 

,mi©#tt^#^^7^45^m2(D#^#^^/^46^^M^J^^$tt-C 
^^^/^^48^/55^l:^j^^$tL•rv^5«^^e:^v^-C, 044(^^5^, mi 

$tLfc^#^#^r^^-e#^ 0 z.(D£?tmmzte\,^xh. *mwimox. & 

[0142] A^*^^^T-^^«^*^(OV N-r^^- 

h^yfftmzmteitzz-b&xzzo 
[0143] zbi^ &m i &&MRWimm<DWtsY xmi^m ^m^^m^m^-^ 
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[0144] ^mm^^m^m^mmi^.m^m^^m^tix^xh^\ 
cons] m46Tii, m^my^/^5i<Dmmmi^(D^m^^mmx^^rix^ 0 

i±m^mmitmtmmx^,mmmm(D^m46i^irxoKm^nx^ 

[0146] H46^i-<fc5^ ^-^M^/^51-e^, #^#^^^fn](C?&o-C3 
j@<£>IDT52— 54^BEg$*VCV ^„ IDT52— 54^|ag$tvTV ^^cO^ffiig 

^$tbT*5«9. idt52, 54<D&-m$&mmmi5ftxmt)ffittmm£tix^z> 0 

[0147] fl&3£UfcJ:5fcU _h|SlDT52-54^^W^55, 56^W««*«it^ % ^ 
[0148] ±|H^^^^b-C, 105° Y#yhO° XfciS:. jr^—MXiO 0 ,105° ,0° 

)oLiNbo ^^v^Tj^T^tt#-e^^M^/^5i^Mb, m 

3 

[0149] : 0. 03 X <£>NiCrM/0. 05 A OAu^.&.t^O. 003 X vmMCrW&^JOm 

&S5@fWIf«£2. OAOSiO J^W^Lfc, 

2 

[0150] IDT52, 54<D«aif <^gm6*f\ IDT53<Dm^B<^»10*j-£U-: o 

^55, se^mam^^^-^tL-et^o^^b/co 

IDT52— 54^33tt5JU$ X i£3. 0/z m£U S*^55, 56tf)J^£m3. UmtL 
[0151] 105° Y#5/h20° X^.^--r^-^T'(0 

° ,io5° ,20° )<DUNbo mmi^^tc^k&m^^xfemmfcvxmw&m? 

3 
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[0152] m47tm48zit%t'r*i\*mtb>faf2£5^ mm&Bt&&.itrz>zk\z£*). mm^ 
emm^z' m%mz>oXam&^^z' m&mmbirz>ffi&mM(D®mmbvti 0 

[0154] ^-^-^O^teibT-^X.^>LiNbO (D^^ttX, Y, Ztt\ Z^c*^ 

3 

ntu xm%^ffit£ttfa<Dam(D?-tb&M<Di'Db^ftbu Ymn-ixmbzm^ 
t?m<Dmmjj\»ibirz> 0 

[0155] ft^^W^^SLiNbO CD^--T^— ^(0, e, </.)«^^fc^-efett 

3 

fi£V>„ #Jx.k?s ;£it7(0:£##^!£36^3-*§\ 1980^, 140-145JCM-£;fr 

tf, LiNbO «H^^^3m^p^JR-f-^^^-efes»T*(A)^:^t)35!:o 0 

3 

[0156] F(<f>, 0, 0)=F(6O° -0,-0, </>) 

=F(60° + 0, -0 , 180° -0) 
=F(*. 180° + 0 , 180° -</>) 
=F(<f>, 0,180° + </>) ••-tS(A) 

b3%x-hft£>o ^cm7«^®^^wi-^^-efe6^ x m$f-mmvxhm& 
,^7-^(90° , i8o° -0, i8o° -ci>)(DmR&mm®&bmffix&z> 0 titi 
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x M*.tx. Jr^y-ft (30° ,90° ,45° )<DMRm&mmmz. -rwmwzJM- 

[0157] ^^^ciov^Tt^^^fflv^/cS®w^m^i#^^frco'^^i:-efc^/{>^ ^ 

[0158] [^8] 





0 { ) 


_l. f o \ 

w \ ) 


OA 

oU 


A A 

90 


oo c 
ZZ5 


on 


0*7A 

L fO 


IOC 


OA 

30 


O *7 A 

no 


315 


nn 

90 


AA 

90 


1 o c 

135 


OA 


AA 


QIC 
OLD 


90 


270 


45 


90 


270 


225 


150 


90 


45 


150 


90 


225 


150 


270 


135 


150 


270 


315 


210 


90 


135 


210 


90 


315 


210 


270 


45 


210 


270 


225 


270 


90 


45 


270 


90 


225 


270 


270 


135 


270 


270 


315 


330 


90 


135 


330 


90 


315 


330 


270 


45 


330 


270 


225 



WO 2005/060094 



32 



PCT/JP2004/017929 



[2] BulE#te^#jgm^^, #^#^^/V^*fc{i#14^#^*^-efe5, fit 

vt-f^. m 

[5] ttfiaismo#^#ig^^-^^-offS^^^^_h{c«^$^-cv 

[6] 4»fc<£fc lo©#tt^#jft*^©«^BI«jS$^SfedS % dJ>&<£t>l0(Dfi&<£># 

o 

[8] tffisma^i?^}*, summ^m<D^ma>K mmmftmzmmirzm^ ^s^w 
[9] HtfiEmatD^-^jt}*, sum<Dm^<D^m^. mftm&&wtrzm^m 
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tmnm<o$sBt& p (k g /m 3 ) , mmnmmH ( x ) , m^-m^M x tu^t*. 

H>8261. 744p _1 - 876 £&h/Cl>5, M^1^9(DV^tL^l^{C|B«(D#^ 

p >3745kg/m 3 -efc5, ft^l0(Cfa*O#^#^«o 

33000. 39050 p" 150232 <H< 88818. 90913 p ~ lm 54 " a X^h^t^mtir^ 

mmmmw^mm^iNbo mm*b%9. ^LiNbo mm<Dw?~M ( * , 

3 3 

6, <f>)<D<M s -31° —31° <D^B-efc!9. dRTf<l>&. TIEO^lO^Al— A13 
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Wl&W&AK Atu Ag, Ctu Al, Fe. Ni, W, Ta. Pt, Mo, Ci\ Ti, ZnO&OTTO 

^hf^m^m^^tcim^^'mmm^m^ t»^i~i3ovvf*va> 
mzm#m&nn.m*ttz>. ft^i-i5<Dv^^i«^iE«o#^#^ 

2 

&mm 0 
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[is] mmmftm *mm<Dwwm ^mm^x^mm^mmmcxm^tix^ ^ 
[19] tffiBHM^. sio &±m&tirz>m^ si&3i}$.ftb-rz>mbzmmistcm&& 

2 

[20] itufEHft:/!^ si, SiO , jf7X x m^>V^, mt->V^>, ZnCX TaO,^ 

2 2 5 

^m^^^.^M&M'^^y^, <M.ikT;V^t7J*. Al O % LiTaO &U*LiNb 

2 3 3 

3 
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